INTRODUCTION
The facts presented and the suggestions offered in this paper are based mainly on field observations made in central and northeastern Texas and in southwestern Arkansas during the autumn of 1942 and the spring of 1943. The immediate purpose of the investigations was a search for additional reserves of aluminum ore (bauxite) County, and in eastern Caldwell County. No important deposits of bauxite ore were discovered, but certain facts were recorded which may have bearing on the stratigraphic relations of the Wilcox and overlying earlier Claiborne sediments of the area.
As shown on the geologic map of Texas, issued in 1937 by the United States Geological Survey, the Wilcox and lower Claiborne section in northeastern Texas includes the Wilcox group (undifferentiated), unconformably overlain by the Carrizo sand of the Claiborne group, overlain in turn by the Mount Selmau formation (Claiborne). Plate 3 of the present paper is essentially a copy (reduced one half) of part of the Texas map, showing the Wilcox and lower Claiborne section, except in Leon County where the boundary lines are based on the geologic map accompanying Stenzel's report (1939) on that county.
I was not able in the time at my disposal to make a thorough study of the beds immediately underlying the Reklaw member of the Mount Selman formation in northeast Texas. However, as indicated on the following pages, occasional exposures showed that the beds below the Eeklaw are mainly irregularly bedded, fine to medium, light-colored sands, sandy clays, lenses of white clay, and interbedded carbonaceous clays and lignites. No sands approaching in coarseness the more typical Carrizo sand, and no exceptionally thick beds of sand, were observed. The Carrizo is mapped as a narrow band in northeast Texas and if present should be relatively thin. However, there seemed to be no satisfactory basis at the time for distinguishing representatives of the Carrizo sand from the underlying Wilcox group west and northwest of the Tyler basin and north of an undertermined point along the strike of the formations, possibly in Robertson County. However, the Carrizo has been identified in this area by other geologists, and it may be represented by a thin section of sands and clays above the undifferentiated Wilcox group.
During the investigations many outcrops of an indurated ferruginous facies of gravel were observed and recorded on or near the belt of outcrop of the Carrizo and Recklaw units, as this belt is shown on the accompanying geologic map (pi. 3), which is essentially a copy on a reduced scale of the part of the previously cited geologic map of Texas showing these units. However, corrections were made in Leon County, following Stenzel's geologic map of that area (1939, in pocket) , 31 and, with Murray and Thomas' small-scale map as authority (1945, p. 48) , an approximate boundary of the Paleocene and Wilcox group was added in the Sabine uplift area. The conglomerate is usually present as cappings on low hills and ridges which have been protected from erosion by the resistant character of this rock. The unindurated gravel was either removed by erosion or, if present, was generally not conspicuously exposed in its down dip extension in the smooth surfaces intervening between the hills and ridges. The conglomerate was traced from Van Zandt County to the northeast and east through Texas and far into Arkansas ; from the same county it was traced to the southwest as far as Wilson County. Exposed sections showing the character of the materials above the gravel or conglomerate, as the case may be, are rare, but where they do occur they seem to afford satisfactory evidence that the gravel bed indeed marks the base of the Reklaw (see sections, pp. 33, 34) .
THE GRAVEL AND CONGLOMERATE

CHAEACTEE
The lithologic character of the gravel bed has not been studied critically. Macroscopically it appears to be composed mainly of fragments of ferruginous sandstone, oxidized pebbles derived from siderite concretions, in a matrix of coarse, poorly sorted quartz sand. Scattered through the gravel are pebbles, cobbles, and even boulders as much as 1 foot or more in length, of hard, fine-grained quartzitic sandstone derived from rock of this kind known to be present in place in the Wilcox group (see pi. 4). These components range in form from angular through subangular to wellrounded ; even the quartzitic sandstone pebbles may be completely rounded (pi. 4A). At given outcrops the quartzitic sandstone elastics may be rare, plentiful, or very abundant. The coarser of these components, and even much of the sand matrix, are believed to have been derived mainly from the elastics of the Wilcox group, but in part from the Carrizo sand where that unit is present above the Wilcox. The cementing material of the indurated gravel (conglomerate) is iron oxide, usually in the form of limonite.
DISTRIBUTION AND EELATIONSHIPS
IN VAN ZANDT COUNTY
The gravel bed was first observed poorly exposed in a ditch of the old Grand Saline-Canton road and in an adjoining field, about 7.7 miles southwest of Grand Saline, 1.4 miles southwest of Clark School, 1.15 miles northwest of Star Church, Van Zandt County (see soil and road maps of the county), 4.5 miles northeast of Canton. Here the gravel bed crops out on a slope about 10 ft below the crest of a low ridge; it is very coarse, the pebbles, cobbles, and even boulders consisting mainly of more or less water-worn, very hard, fine-grained, quartzitic sandstone, as much as 1 ft in length, but in part of oxidized siderite concretions and fragments of ferruginous sandstone. No quartz pebbles were seen. Many of the quartzitic pebbles, cobbles, and boulders bear the fossil impressions of roots and rootlets. As was later determined, the source of these quartzitic elastics is large masses of this kind of rock in place in the undifferentiated Wilcox group 8 or 9 miles to the west in Van Zandt County.
Four-tenths to 0.8 mile southeast of the gravel outcrop just described, and 0.3 to 0.7 mile northwest of Star Church, a similar gravel bed, about a foot thick, indurated in part to ferruginous conglomerate, crops out near the crests of two low hills and is closely associated with impure pisolitic bauxite materials, samples of which were assembled for study in the laboratory of the United States Geological Survey. The pisolitic structure is present in the conglomerate and in clay underlying the conglomerate. On the geological map of Texas (1937) the two hills bearing the conglomerate and associated bauxitic materials appear to be mapped as an outlier of Carrizo sand. If beds of Carrizo age are present in these hills they would have to be represented by poorly exposed, nontypical, relatively fine, more or less silty, light-colored sands and interbedded clays which underlie the conglomerate. The necessarily brief field study made at the time did not yield satisfactory data for discriminating these light-colored sands and clays from the undifferentiated Wilcox group, nor for considering them as representing the Carrizo sand in this part of Texas. According to Wendlandt and Knebel (1929 , pp. 1350 , 1351 and Stenzel (1951 Stenzel ( , pp. 1818 Stenzel ( -1822 , the Carrizo sand is present in northeastern Texas and is separated from the underlying Wilcox group by a pronounced stratigraphic break. The relationship of the gravel to underlying beds is not clearly seen in the hills northwest of Star Church, but a better section is afforded by an exposure in a road ditch on the northeast facing slope of the valley of Little Saline Creek 3.5 miles southeast of Star Church, 1.2 miles east of Oakland School, 7.4 miles northeast of Canton. The gravel at this locality is similar to that at the localities northwest of Star Church, but lacks abundant pebbles and cobbles of quartzitic sandstone and does not display bauxitic structure. The gravel is 35 or 40 ft lower (aneroid determination) than the gravel on the hills northwest of Star Church, its lower position probably being due to a low regional dip to the east or southeast.
At a locality near Saline Creek, 2.3 miles northwest of the preceding, 1.1 miles east of Star Church, a road cut reveals 16 ft of thinly stratified fine greenish-gray slightly glauconitic sand, with interlaminated soft thin flaky ironstones; about 4 ft below the top is an irregular layer of concretionary ironstone. This is a fairly typical section of the Reklaw member of the Mount Selman formation, as developed west of the Tyler basin in northeastern Texas. The road cut was not deep enough by several feet to reveal the base of the Keklaw.
Because of a broad structural uplift, the Van uplift in eastern Van Zandt County, the beds forming the upper part of the Wilcox group are nearly flat-lying and immediately underlie the surface in an extensive area north of Neches River. The beds of the Reklaw member of the Mount Selman formation and the Carrizo 
SECTIONS IN WOOD AND FRANKLIN COUNTIES
An exposure in a road ditch shows the character of the main body of the Reklaw in northeast Texas and is described below. The ditch does not cut deep enough to reveal the base of the member. The conglomerate was seen, however, near the crest of the east-facing slope of Cottonwood Creek, about 2 miles west of Golden. with interbedded flakes of ferruginous sandstone; weathered in upper part--------6 Clay, sandy, thinly laminated, dark-gray, interbedded with fine sand, with many interbedded thin flakes of ferruginous sandstone; small filled borings give to it a peculiar spotted appearance ; at the base is a very irregular layer of ferruginous, micaceous sandstone 2 to 10 in. thick-_---_-----_-----.---6 Sand, massive, light-greenish-gray, with many filled borings; filmy clay is scattered through the sand in fine detail_-_-_-_---7
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The thin filmy flakes of ferruginous sandstone mentioned in the preceding section appear to be characteristic of the main body of the Reklaw member in northeastern Texas west and northwest of the Tyler basin. The section described below, if correctly interpreted, shows 25 ft of sand of the Reklaw member, underlain by 4 ft of basal coarse ferruginous sand and gravel, underlain in turn by 8 ft of pre-Reklaw sand and clay. Outcrops of the gravel and conglomerate are particularly abundant in the vicinity of Scroggins, their distribution over a north-south belt about 6 miles wide probably indicating a decided flattening of the Reklaw beds in this area. The relationships of the beds in the two preceding sections seems to show that the gravel bed passes under fine sand referable to the Reklaw member.
PROBABLE EXTENSION INTO SOUTHWESTERN ARKANSAS
Occurrences of ferruginous conglomerate on or near the belt of outcrop of the Reklaw member of the Mount Selman formation (as mapped) between Franklin County and the Arkansas line are listed on pages 38-39. Beyond the Arkansas line outcrops of ferruginous conglomerate, usually containing pebbles and cobbles of quartzitic sandstone with impressions of rootlets, and in all respects like the gravels and conglomerates already described in Texas, were observed in Nevada County, Ark., southwest and northwest of Bodcaw, southwest of Mt. Moriah, east of Lanesburg, and north of Cale. They all occur in an area mapped as Wilcox formation (geologic map of Arkansas, 1929) . They are in a belt trending from southwest to northeast obliquely across the strike of the Wilcox formation (as mapped), the stratigraphic position of the ones farthest to the northeast, east of Lanesburg, probably being less than 60 ft above the top of the Midway formation. If it is assumed that the conglomerate is correctly correlated with a basal conglomerate of the Reklaw, an overlap of the Claiborne group across the Wilcox group is indicated.
It is appropriate here to direct attention to a bed of impure bauxite in the southwest corner, sec. 32, T. 9 S., R. 19 W., 5 miles east of Gurdon, Clark County; indurated ferruginous portions of this bauxite strongly resemble the impure bauxite in the low hills northeast of Star Church, Van Zandt County, Tex. (pp. 32, 33) , which suggests the possibility of their being at the same stratigraphic position. A few quartz pebbles were seen in the conglomerate in Arkansas.
Between the Texas-Arkansas line and Nevada County, Ark., the Eocene formations are largely covered with surficial Pleistocene and Recent deposits of the Red River and its tributaries, and in this gap no outcrops of conglomerate resembling the basal part of the Reklaw were observed.
SOUTH OF VAN ZANDT COUNTY, TEXAS
In Robertson and Milam Counties, Tex., several outcrops of light-colored sand, usually associated with more or less light-colored clay, were seen below the ferruginous conglomerate; these sands, in part moderately coarse, were not nearly so coarse as much of the typical Carrizo sand which, however, they may represent. A sand section that may represent the Carrizo is exposed in a cliff overlooking Little River Valley, north-northeast of Gause, Milam County.
Section in a cliff 2.9 miles north-northeast of Gause,
Milam County, Tex.
Mount Selman formation:
Reklaw (?) member: Feet Sandstone, ferruginous, with a band of basal conglomerate made up of pebbles of ferruginous sandstone, oxidized siderite, and quartzitic
Sand, in part massive, in part laminated, with subordinate light-colored clay laminae, and with several indurated ferruginous bands---40 Sandstone, massive, light-gray, rather soft---30 Sand, poorly exposed, mostly unconsolidated, more or less laminated, more or less
The observed occurrences of the conglomerate in northeastern Texas west and north of the Tyler basin are all on or near the narrow belts of outcrop of the relatively .thin "Carrizo" sand and Reklaw member of the Mount Selman formation (as mapped). This is true as far south as Lee County. In this direction the first evidence of the more typical sand of the Carrizo was observed 4.5 miles northwest of Tanglewood, Lee County, where fragments of very coarse, ferruginous sandstone were observed scattered about on the top and slopes of a low ridge. From this place southwestward the true Carrizo unit thickens and its belt of outcrop gradually widens to a maximum of about 10 miles in Atascosa County.
Gravel, usually indurated to ferruginous conglomerate, was observed here and there from the vicinity of Tanglewood in Lee County (pi. 4J., Z>), through Bastrop, Caldwell, and Gonzales Counties, as far west as a point 4 miles northwest of Floresville, Wilson County. Wherever seen, these outcrops occur on either the western edge of the Eeklaw belt or the eastern edge of the Carrizo belt (as mapped), their distribution along this restricted area tending to confirm their position as basal gravel of the Eeklaw member. Here as farther north, pebbles of quartzitic sandstone from the Wilcox group are common in the conglomerate, even in its most westerly observed occurrence northwest of Floresville. From Bastrop County southwestward through Caldwell, Gonzales, Guadalupe, and Wilson Counties, the outcrop area of the Carrizo sand is a thinly inhabited belt underlain by beds of sand, many of which are conspicuously very coarse. These sands form a relatively low, broad ridge characterized by infertile soils and supporting a cover of blackjack oaks and other sandhill vegetation. The alinement of the occurrences of the ferruginous conglomerate east of this belt along or near the western edge of the belt of outcrop of the Eeklaw member seems significant.
The main body of the Carrizo sand lacks marine fossils, and its irregularly bedded sands, in part conspicuously coarse, suggest continental origin on a low coastal plain bordering the Eocene sea. There is evidence, however, that toward the end of the deposition of this sand body the sea advanced over its southeastern and southern edge along a coastline extending from Bastrop County through parts of Caldwell, Gonzales, and Wilson Counties, at least as far west as the vicinity of Leming in Atascosa County. In this shallow sea was deposited a relatively thin unit of ferruginous sand now bearing the imprints, and in places the undissolved shells, of marine fossils. The position of at least the lower part of this sand below the ferruginous conglomerate is shown by a section on the south fork of Scruggs Creek, described below. (See pi. 5B.) The geographic position of this fossiliferous sand shows that it must immediately overlie the main body of the Carrizo sand. Clay, red, ferruginous, weathered_______-_____ 2 Sandstone, ferruginous--_--____________-_ 3 Sandstone, rather soft, thin to moderately thickbedded, somewhat irregularly bedded, ferruginous, micaceous, with fossil imprints in the lower 3 or 4 ft____--_______________ 9
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FOSSILS BELOW THE CONGLOMERATE (GARDNER'S REPORT)
The fossils collected from the section on Scruggs Creek have been identified and listed by Julia Gardner of the United States Geological Survey, whose report is quoted as follows:
Locality (2 collections The fossils listed are in a matrix of noncalcareous, ferruginous sandstone, flecked with small mica grains and a few clear and very small quartz grains. A yellowish mineral also present, which may be a form of iron oxide distinct from that which gives the brick red color to the rock. Hardness varying from soft granular to very hard. Fossils common but indicated by internal and external molds only. No shell substance preserved. This locality is strikingly similar both lithologically and faunally to locality 12535, 2 miles north of String Prarie, Bastrop County, Tex.
Gardner lists the fauna from the String Prairie locality and discusses the containing matrix as follows: Locality-12585 An indurated sandstone highly ferruginous and highly fossilif erous along the well-defined bedding planes: beds about 0.5 in. thick marked by an occasional thin iron oxide crust and a high concentration of small fossils, mostly Corbulas. Fossils occurring only in the form of molds, no shell substance remaining. Little or no reaction to acid; surface minutely porous, specked with some light-yellowish mineral, possibly a form of iron oxide. Apparent porosity may be a form of micro-oolitic texture. Very fine flecks of mica and some minute clear grains of quartz. Red calcareous quartz sandstone and calcareous concretions, containing possibly a few scattered grains of glauconite. Sandstone dense and hard to break. Concretions very dense, finegrained, probably a calcareous clay, seamed with crystalline calcite and embroidered in patterns of dendritic manganese. Shells common and firmly embedded; when an attempt is made to remove them, they often break across the shell or leave the external surface on one fragment and the internal surface on the other. Concretions apparently barren. A very fine-grained sandstone, containing a green mineral, probably glauconite, but little or no mica and few or no clay minerals; reacting feebly to acid in areas from which the shell substance has been leached; strongly, of course, if the shell substance is still retained. Very much harder than the sandstone at locality 12467.
ANALYSIS OF THE FATJNAL ASSEMBLAGES
Gardner discusses the foregoing collections of fossils as follows:
With the exception of some of the material collected near Toudouze's ranch house in Atascosa County, the fossils are preserved in the form of interior molds and, less commonly, as exterior molds. Such material offers unsatisfactory grounds for generalization.
Among the most abundant species present are a very low, transversely elongated nuculanid and a small JRimella-like form, possibly Ectinocliilus, but with a less persistent axial sculpture than that of E. texamis (Harris), and apparently distinct from the subspecies planus of Harris. They are recorded only at two localities: one is 4 miles northeast of Harwood (collections 18158 and 18187), and the other 2 miles north of String Prairie (loc. 12535). The two species, the pelecypod and the gastropod, are exceptionally well characterized and conspicuously abundant at these two localities. They should be easily recognizable in imperfectly preserved and fragmentary material, but apparently they are undescribed and are unrecorded in the National Museum collections from the Wilcox and lower Claiborne of east central Texas.
The general similarity in the lithologic character of the matrices from which the fossils here listed have been taken makes any theory involving distinct facies seem dubious, but positive evidence is wanting of any age difference between the faunas containing the abundant and probably new species and the other faunas. Only two positively identified species, Protocardia gambrina Dall and "Natica" semilunata Lea, are listed, and both are from the locality 3.5 miles northeast of Harwood (loc. 18183) ; neither of them is restricted to a limited horizon. But both the component species and the assemblages most closely resemble the forms and faunas of the lower Claiborne, and all are contained in highly colored ferruginous elastics. Forms so abundant as the two species in question must have made their record elsewhere and, when discovered, their new associates may give the missing clue to a more exact determination of age.
Because of the similarity of their stratigraphic positions above the Carrizo sand and the similarity of the ferruginous beds partly composing them, the Reklaw and Bigford members of the Mount Selman formation have heretofore been regarded as contemporaneous. The geographic and stratigraphic positions of the fossiliferous, ferruginous sandstones north of Leming in the vicinity of Toudouze's ranch house, Atascosa County, suggests that they represent the eastward extension of the Bigford member from northern Frio County. If this is true and if the Leming and the Scruggs Creek localities should prove to represent the same zone, then, on the assumption that the conglomerate is the basal part of the Reklaw, it wrould appear that the Bigford is not the exact equivalent of the Reklaw, but is older and intervenes between the Carrizo sand and the Reklaw. Unfortunately the available fossil collections do not afford conclusive paleontologic evidence either for or against this possible stratigraphic relationship.
OUTCROPS OF CONGLOMERATE EAST OF TYLER BASIN
The bauxite investigations were not extended to the east side of the Tyler basin, that is, the west flank of the Sabine uplift. However, the Eocene formations shown on the geological map of Texas (1937) along the northwest side of the basin are also indicated as present on the east side where they dip gently to the west and northwest into the basin. The undifferentiated Wilcox group is represented as cropping out in a broad area on the main part of the Sabine uplift; the Carrizo sand appears around the western and southern edge of the Wilcox area as a belt generally less than 2 miles wide but widening on the southwest flank of the uplift to a maximum of 9 miles. Parallelling the Carrizo belt on the west and south is the Reklaw member of the Mount Selman formation, whose belt of outcrop is generally narrow, but which widens in places to a maximum of about 10 miles.
The type area of the Eeklaw member of the Mount Selman formation is the town of Reklaw and vicinity in east-central Cherokee County near the southwest corner of Rusk County. In the course of a hasty trip to Reklaw I saw these exposures:
On U. S. Highway 84, in Rusk County, 0.6 mile east of Reklaw, a cut shows 15 ft. of greenish-gray marine sand, weathering to yellow, brown, and reddish brown, strongly glauconitic in the upper part, sparingly glauconitic in the lower part; a few streaks of clay are present in the lower part; the sand contains a few poor imprints of shells. Presumably this is a typical section of the Reklaw member.
On the same highway at the southwest edge of Reklaw a long cut in the slope leading down to the bottom land of Mud Creek reveals the following section (pi. 4 C) :
Section on U. S. Highway 84, in cut at southwest edge of
Reklaw, Cherokee County, Tese.
Feet
Sand, ferruginous, weathered________________ 10 Lenses of sand and gravel, ferruginous, irregularly bedded, indurated in part to conglomerate; a few pebbles of quartzitic sandstone present________ 2 to 4 Unconformity. Sand, light-colored, rather loose, irregularly bedded, crossbedded, medium to fine.________________ 3 to 5
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It was not possible at the time to determine satisfactorily the age of the gravel and conglomerate in this section. Because of the proximity of the section to Mud Creek the conglomeratic bed and the sand above it perhaps would be most apt to be considered a Pleistocene terrace deposit. However, this section is at a topographically lower level than the typical section of the Reklaw member 0.6 mile east of the town of Reklaw, and the possibility that the conglomeratic bed is a basal bed of the Reklaw member, which passes to the east beneath the main body of the member, seems worthy of consideration. Such a possibility seems strengthened by the finding of similar ferruginous conglomerates on or near outliers of the Reklaw (as mapped) at the following localities in central and northern 
LIST OF CONGLOMERATE LOCALITIES
Localities at which the ferruginous gravel and/conglomerate or either were observed north, northwest, and southwest of the Tyler basin are listed below. Pebbles, cobbles, and in places boulders, of quartzite derived from beds of quartzitic sandstone in the Wilcox group were seen in the gravel or conglomerate at many places; failure to note their presence does not necessarily mean that they were absent, for they were found at nearly every locality at which a careful search was made for them. Impressions of roots and rootlets were common in the quartzitic sandstones. Pebbles of chert derived from the Edwards limestone were seen in the conglomerate only in Caldwell and Wilson Counties. The position of the conglomerate f acies was generally at upland levels, many of them actually being on the divides between stream systems.
Observed Occurrences of Ferruginous Gravel and Conglomerate in Texas, Exclusive of East Side of Tyler Basin CASS COUNTY :
Low hill about 3.5 miles northwest of Alamo Mills, 4 miles north of Springdale. Altitude about 300 ft. Two localities on public road, 2.5 and 3 miles northeast of Douglasville. Altitude about 280 ft. Four localities on public roads near New Hope School, 0.5 mile southwest, 0.4 mile and 0.9 miles north, of New Hope School, which is 1.7 miles north of Marietta. These localities appear to be near the 350-ft contour. Two localities on public roads, 2 and 4 miles northwest of Marietta. These localities are near the 325-ft contour. MOEEIS COUNTY:
Public road 1.3 miles north of Naples; noted pebbles of quartzitic sandstone. Altitude 425+ ft. Two localities in public road, 0.9 and 1.5 miles north by west of Naples. Altitude about 400 ft Two localities in public road, 1 and 1.5 miles north by west of Omaha. Altitude about 400 ft. North-south public road, just north of Little Boggy Creek Valley, 4.5 miles southwest of Omaha. East-west road just east of Prayer Branch, 5.5 miles southwest of Omaha.
TITU8 COUNTY:
Public road, 0.8 mile northwest of Cookville. East-west public road, 1.8 miles south by west of Cookville. Two localities on public road, east and west of Swananloe Creek, 4.6 miles south by west of Cookville; numerous pebbles of quartzitic sandstone noted.
CAMP COUNTY :
Public road, 1.4 miles north of Pittsburg. East of north-south road, 2.2 miles north of Pittsburg. East of St. Louis Southwestern Railway, north of branch of Big Cypress Creek, 4 miles north of Pittsburg. Two localities on public roads, 3 and 4 miles north-northeast of Pittsburg. Public road, southeast-facing slope, 0.2 mile southeast of New Hope Church, 4.5 miles northwest of Pittsburg; quartzitic sandstone pebbles noted. Public road 1.5 miles north of Leesburg. thickness 1 to 2 ft; many cobbles and boulders of quartzitic sandstone with root and rootlet impressions. North-south road, 10.5 miles north of Quitman. Low hill, 0.25 mile west of Coke, 9 miles north of Quitman; cobbles and boulders of quartzite are abundant. . Four additional localities within 0.8 mile west and northwest of Coke. North of northeast-southwest road, 2.7 miles west by south of Coke. East-west road ditch, 2 miles north of Forest Hill School, 5.25 miles north-northeast of Quitman; thickness 4 ft; quartzitic sandstone pebbles noted. See section on page 33. Public road, 5 miles north by east of Quitman, 0.2 mile northwest of Clover Hill Baptist Church; thickness 1 to 4ft. Public road, 0.85 mile north-northwest of Q'uitman. Public road, 4.1 miles north-northwest of Quitman. Public road, 5.4 miles north-northwest of Quitman. Three localities in public road, 3.4, 4.6, and 5.1 miles east of Alba. Near east-west private road to lignite mine, 3 miles south by east of Alba. U. S. Highway 69, 1.85 miles south-southeast of Alba. Near crest of east-facing slope of Cottonwood Creek Valley, 2.1 miles west of Golden; thickness about 1 ft; quartzitic sandstone pebbles noted.
VAN ZANDT COUNTY : Ridge 2.5 miles east by north of Grand Saline; thickness 2 to 3 ft; cobbles of quartzitic sandstone noted. Hill south of road, overlooking Sabine River Valley, 4.5 miles northeast of Grand Saline; thickness several feet; pebbles of quartzitic sandstone noted. East-west road, 2.5 miles east-southeast of Grand Saline, 0.6 mile south of Texas and Pacific Railroad; pebbles and cobbles of quartzitic sandstone noted; thickness several feet. Near public road, 2.7 miles southwest of Silver Lake. Public road, 2.8 miles southwest of Grand Saline. Northwest-southeast ridge, 2.9 miles southwest of Grand Saline. Hill, 4.8 miles southwest of Grand Saline, 1.4 miles south by west of Antioch Church. Old Grand Saline-Canton road, 7.7 miles southwest of Grand Saline, 1.4 miles southwest of Clark School; pebbles, cobbles, and boulders of quartzitic sandstone abundant in the poorly exposed gravel. See page 32. Low hill, 7.7 miles southwest of Grand Saline, 0.3 to 0. 
SOURCE OF QUARTZITIC PEBBLES AND COBBLES
One of the distinguishing lithologic characteristics of the gravel and conglomerate throughout the extent of its occurrence in Texas and Arkansas is the presence in it of more or less waterworn transported pebbles, cobbles, and even boulders of very fine-grained quartzitic sandstone, many of them bearing the impressions of roots and rootlets. Quartz pebbles are rare or wanting. The quartzitic pebbles and cobbles may be rare or abundant at given localities. They are especially abundant in the vicinity of Winnsboro in northeastern Wood County, Tex., where the quartzitic cobbles and boulders abound in such numbers that they have been utilized in the construction of stone fences, the walls of buildings, and in outlining walks and flower beds. The nearest observed source of this quartzitic sandstone to Winnsboro is in the vicinity of Sulphur Springs, Hop kins County (see map, pi. 3), where both southwest and east of the town masses of this kind of rock occur in place in the lower part of the Wilcox group (pi. 5). If there are no nearer sources, the distances these rocks were transported are 15 to 25 miles.
Other observed occurrences of the quartzitic sandstone in place in the Wilcox group in Texas are: 3.3 miles south by west of Emory, near a school house, in Rains County, a low hill capped by a more or less fractured and disturbed, but essentially continuous, layer of quartzitic sandstone 2 to 4 ft thick, showing many impressions of rootlets; just east of a cemetery, 8 miles west of Canton, 1.2 miles southeast of Caney Church, Van Zandt County, many large, loose boulders of quartzitic sandstone essentially in place, showing the impressions of roots and rootlets; ledge of typical quartzitic sandstone in north-facing slope of Walnut Creek Valley, 1.5 miles south of Malakoff, 600 ft west of road, Henderson County; masses of typical quartzitic sandstone with root impressions along road 1.5 miles west by north of Goetz, 13 miles east-northeast of Streetman, Freestone County; loose pieces of the quartzitic sandstone were observed at several places on the outcrop of the lower part of the Wilcox in western Freestone and southern Limestone Counties, probably indicating the occurrence of this rock at undetermined places in those areas; in northeastern Texas, south of U. S. Highway 67, 0.4 mile southwest of Simms, Bowie County, many large boulders of quartzitic sandstone essentially in place.
In Arkansas quartzitic masses bearing the impressions of roots and rootlets were observed in place in the lower part of the Wilcox formation at the following localities: at the surface and in clay pits 3.5 to 4.5 miles north-northeast of Texarkana, within 2 miles north of U. S. Highway 67 (pi. 5A) ; south of State Highway 4, 3.5 miles east-southeast of Hope, Hempstead County; road ditch two miles west by north of Sutton, 5.4 miles south-southeast of Emmet, Nevada County. Most of the quartzitic masses both in Texas and Arkansas were low in the Wilcox, but some appeared to be at higher levels.
Wherever seen in place the quartzitic sandstone bore the impressions of roots and rootlets, a characteristic later found to be useful in identifying the transported pebbles and cobbles in the gravels and conglomerates.
SIGNIFICANCE
Apparently the gravels and conglomerates described on preceding pages have been regarded heretofore as nothing more than Quaternary terrace deposits or surficial accumulations of rubble locally cemented with iron oxide to a conglomerate. The facts here recorded seem to justify attributing to this bed a more important place in the Tertiary section of the western Gulf region. The alinement of the observed occurrences of this bed (114 localities west and north of the Tyler basin in Texas) on or near the narrow belt of outcrop of the Reklaw member of the Mount Selman formation is one outstanding fact. Another significant fact is the inclusion throughout the length of this bed of transported, more or less water-worn pebbles, cobbles, and, in places, boulders derived from beds of quartzitic sandstone bearing root impressions, in the undifferentiated Wilcox group. The resistant character of the conglomeratic portions of the bed has resulted in their preservation as outliers on low hills from which younger, softer beds have been removed; for this reason, sections showing the relation of the bed to overlying beds are rare, but two sections showing the gravel and conglomerate overlain by finer sands believed to be part of the Reklaw unit are described on pages 33, 34. Because of these facts the suggestion that the gravel and conglomerate form a basal bed of the Reklaw member and mark a widespread unconformity in the Eocene series should be given a more thorough field test than I was able to give it at the time.
During the course of the investigations the belt of outcrop of the main body of the undifferentiated Wilcox group was crossed transversely at many places between Bowie County in the northeast and Wilson County in the southwest. It is noteworthy that no outcrops of ferruginous conglomerate resembling the conglomerate described on previous pages were observed on the Wilcox belt except along its eastern edge adjacent to the belt of outcrop of the Reklaw member. If the ferruginous conglomerate is nothing more than surficial rubble or a Quaternary terrace deposit, it would seem reasonable to expect that this kind of conglomerate would be present at many place and at different levels in the Wilcox belt. Stream gravels of late Tertiary or Quaternary age observed at a few places were usually easily distinguishable from the gravels here presumed to mark the base of the Reklaw. The former have terrace-like profiles along stream valleys and a greater variety of pebbles, many of which were derived from more distant sources. The belt of outcrop of the Queen City sand member of the Mount Selman east and southeast of the Reklaw belt seemed also to lack occurrences of ferruginous conglomerate, but this area was not so extensively explored as was the Wilcox belt.
Is it possible that the ferruginous conglomerate marks the base of the Claiborne group ? Should this question be answered in the affirmative, it would mean that the true Carrizo sand should be classed as Wilcox, for it lies stratigraphically below the conglomerate from Lee County at least as far to the southwest as Wilson County. Should the zone from which fossils were collected at the Scruggs Creek locality and near String Prairie be found to represent the Bigford member of the Mount Selman formation, then the Bigford would fall within the Wilcox group, for this zone also lies below the conglomerate. Berry (1922, pp. 3, 4) correlated both the Carrizo sand and the Bigford member of the Mount Selman formation with the Wilcox group on the basis of fossil plants. Trowbridge, Deussen, and Murray and Williams also accepted this age determination, but most other authors have regarded the Carrizo as the basal formation of the Claiborne group in Texas. This opinion seems to have been based in part at least on the existence of an unconformity at the base of the Carrizo sand, which has been recognized by Trowbridge (1923, p. 91) , Deussen (1924, p. 57) , Wendlandt and Knebel (1929 , pp. 1350 , 1351 , Getzendaner (1930 Getzendaner ( , p. 1435 , Plummer (1933, p. 613) , Stenzel (1939, p. 64; 1951 , pp. 1818 -1822 , and others. However, if the presence of an unconformity (or disconformity) marked by a basal gravel and conglomerate can be satisfactorily determined at the base of the Reklaw unit, and this unconformity can be traced from Nevada County, Ark., to Wilson County, Tex., a distance of 450 miles, its importance as a stratigraphic boundary is obvious. The j-elative merits of this unconformity and the one at the base of the Carrizo sand as marking the base of the Claiborne group should be reviewed, giving critical consideration to the soundness of the evidence on the basis of which the Carrizo sand has been correlated with the Claiborne group. The paleontologic evidence as interpreted by Gardner seems to favor the Claiborne age of the ferruginous fossil-bearing sandstone beneath the ferruginous conglomerate at the Scruggs Creek locality in Caldwell County. But the fossils from this locality and from all the other localities studied by her in the present connection are poorly preserved, and among them all not one species known to be restricted to a limited horizon has been identified. The evidence for the Claiborne age of these faunas would seem, therefore, to fall considerably short of finality. As Gardner has already explained (p. 37), her opinion is based largely on the Claiborne aspect of the fossil assemblages. It should be emphasized that the fossils from only one of the localities studied by Gardner, the Scruggs Creek locality, were observed to be stratigraphically below the ferruginous conglomerate. There is, however, strong paleontologic evidence that the collection from near String Prairie came from the same zone as the Scruggs Creek collection. The relationships of all the other collections to the conglomerate, whether above or below it, remain to be determined.
In conclusion, emphasis is placed on the need for a thorough, detailed study of the Wilcox-Claiborne relationships along the belt of outcrop of these groups in central and northeast Texas and in southwest Arkansas. On the assumption that ferruginous conglomerate is a basal bed of the Eeklaw member of the Mount Selman formation, the fact that many of the occurrences of the conglomerate lie geographically either a little east or a little west of the belt of outcrop of the member as mapped in 1937 (see pi: 3) indicates the need for a revision of the mapping. The presence in the conglomerate of pebbles and cobbles of quartzitic sandstone and other reworked Wilcox plastics showing various degrees of water wear, and the apparent absence of pebbles from sources to the west and north, more distant than the Edwards limestone of the Cretaceous, raises the question as to the drainage conditions that must have existed to account for the transportation of fragments of the quartzitic rock from its places of outcrop along the western part of the Wilcox belt, eastward for distances of 5 to 20 miles across a bordering coastal plain to a sea margin that extended for more than 450 miles, at least from Nevada County, Ark., to Wilson County, Tex. Apparently the drainage basins did not head inland far enough to enable the streams to erode the older formations. Another question is, what were the depositional conditions under which the fine-grained quartzitic sandstones bearing the impressions of roots and rootlets were formed at widely separated localities in early Wilcox time? The photographs reproduced in plate 5 -4, J9, suggest that these impressions record the presence of plants which grew under swampy or marshy conditions at the close of the deposition of this particular f acies of sand. As observed, the impressions are restricted to the upper 10 or 12 in. of the rock layers.
